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1

This invention relates to artists’ water color
paints that are in semi-solid cr cake form ordi-
narily contained in small pans and sold in paint
boxes usually for the use of children and art stu-
dents

Artists’ water color paints are ordinarily pre-
pared by mixing or dispersing a coloring agent
in" s suitable water-soluble -vehicle to obtain a
composition -which -can be poured by hand or by
machine into-small containers. The containers
are then placed in a kiln and the water content
of the composition is reduced by forced drying
until incompletely dried cakes remain in the con-
tainers.

A vehicle for-water color paint sets is des1rable

(Cl. 106—287)
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which is water-soluble, resistant to decomposi-.

tion, stable under varying -weather: conditions,

and which possesses good -binding properties.
The vehicle should -be :compatible with a wide
range of inorganic pigments, lakes, and toners;
and it should have good flow characteristics,
good brushmg propertles and it should be non-
toxic to humans and non-attractive to insects.

" Cost is an important consideration in the man-
One factor that
contributes to the cost of production is the time
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and.labor required for evaporating excess mois~ -

ture from the compos1t1on after pouring, even un-.

der forced drying conditions, Accordingly,.the
vehicle- should be one which. by. its' inherent

chemical and physical properties does not require

the addition of a large amount of water.

One composition that fulfills such requn'e-'»
ments is a water-soluble wax sold under the

name of “Carbowax” comprising solid polyethyl-
ene glycol, and more especially that form of
“Carbowax” which has an average molecular
weight between 4000 and 6000. This wax, which
is similar to paraffin wax in appearance and
texture, is especially suitable for the manufacture
of water color paints because it is soluble in water
and meets all the conditions for an ideal vehicle
as outlined above. “Carbowax” is uniquely suited
for the production of water color paints because
it can be reduced to the liquid state by melting
and the necessary-coloring materials, condition~
ers, plasticizers, surface modifying agents added;
afier that the mixture can be readily poured into
small containers and allowed to harden at room
temperature. - Such a composition eliminates the

necessity for -adding and subsequently removing

excess water.
The use of “Carbowax” for the manufacture of
water paints and water soluble crayons has al-
ready been suggested and hence no novelty for

the use of this compound broadly as a component:-
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the surface.
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However, a simple molten mixture of “Carbo-
wax” and coloring material produces a water
color that has an objectionable appearance be~
cause, during the solidification of the paints in
the containers, the wax is subjected to internal
stresses.  Crystallization occurs which imparts a
shrunken and lusterless appearance to the golidi-
fied paint; that is, during cooling of the molten

‘wax it tends to contract toward the sides of the:

pans, leaving a depression, crack or void in the
center of the solidified cake and the surface be-"
comes pitted with small holes; or the internal
stresses may, at times, form unsightly lumps on
While the quality of the composi-
tion as a painting medium-does not appear to be
impaired, its appearance nevertheless seriously
detracts from its sales appeal.-

While we cannot say with certainty what
causes the ‘physical condition just described,
there seems reason to suppose that the vehicle
“Carbowax” is composed of many fractions of
polyethylene glycol molecules of different molec~'
ular- weights. ~Presumably, these fractions have
different melting points so that, during the tran-
sition of the wax from a liquid. to. a solid. state,
the - various fractions wundergo crystallization
progressively, probably ‘according to their respec-
tive molecular weights, resulting in the develop-
ment of internal stresses which produce disrup=
tion and the unsightly’ appearance mentioned in
the solidified paint. Also, the coefficients of ex=
pansion of the fractions in both the liquid and
solid states may contribute to the aforemen-
tioned undesirable surface effects.

‘Whatever may be the explanation of this phe-"
nomenon, it ‘is an object of the present inven-
tion to provide a water color paint containing as
its major ingredient solid polyethylene glycol_
such as “Carbowax,” together with suitable mod-:

V. ifying agents which prevent or, in any event,

greatly retard -the formation of rough unsightly
surfaces during solidification of the paint.

The present invention in its broad concept
contemplates a water-soluble, liquefiable’ véhicle

;for a watber color paint comprising as a major’

ingredient, solid polyethylene glycol of high mo-
lecular weight (e. g., having an average molec-
ular weight’ between 4,000 and 6,000) together
with a minor amount of modifying agents serv-

-ing to counteract the normal non-umform Crys-~ -

tallization . propertles of the polyethylene glycol.
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of water paints is claimed in this application. - Its-

use as liguefiable water paint vehicle is desira-

more- economical the manufacturing: procedure.

. ble because it simplifies, facilitates and renders -
80

More partlcularly, the invention, contemplates.-
the use as modifying agent a.composition com-.
prising an alcohol ‘such as'stearyl alcohol (I-

-octadecanol) and an aqueous solution of 5 Ppoly-

hydroxy compound such as sorbitol.

Other objects and ‘advantages of the inven=~
tion will -appear hereinafter,

~A water color paint was prepared in accord-



2,662,081

2
ance w1th the mventmn havmg the followmg
composition:= = T °
Grams
glycol (Carbowax

Solid polyethylene

6000) 30.00

St

Stearyl aleohol .. _________ 1.25
Sorbitol solution e 2—4 00
Dispersing agent (“Lomar PW”) - 0 aO‘ ’
Extender o= e —— . 0-25. 00
Coloring agent _____ oo ___ 0-15.00

The solid polyethylene glycol used was 8 Wax-
like derivation of polyhydr1c alechol markefed
under the flame of “Carbowax 6000” by Carbide
and Cheniicals Corporation. These solid poly-
ethylerie glycols are sold by number designation,
such -as “Carbowax 1500,” “Carbowax 4000’ dnd
“@arbowax 6000,” the number indicating the av=-
erqge molecular weight of the composition.

The stearyl alcohol was that sold urider the
name ‘“Stenol” or “Lorol 28" by E. I. Du Pont
De Nemouirs aind Company.

‘Theé sorbitol solution was composed of. fifty
parts sorbitol and fifty parts water and was pre-
patred by dissolving the sorbitol in the water,

The dispersing agent for the pigment was
“Lomar PW.” It is the. sodium salt of a con-
densed mono-naphthalene sulfonic acid sold by
Jaeques 'Wolf and Company w1th the fo]lowmg
probable structural formula.*

NaSO0s -8 OaNa
_c ;

and the fOHOWlI}.é’ emmrl.ca,l fo.rmula:
C;oHsSOsN?.%CEéCloHsSQsNa—
CHz—C10HsSO3Ma,
The specific dispersing. agent selected is not of

critical importance to the modifying action of the
stearyl ‘alcohol and the sorbitol solution. The

-S0:Na

dispersing agent will be chosen according to its
ability- to ‘produce an efficient: dispersion of the’

pigment within the polyethylene glycol vehicle.

We have found t at dispersing agents of the gen-.
ng g salt of a naphthalene sul-.

eral type comp
fonic acid are-suitable for use,.

For example a

smpable substitute for the “Lomar PW” in the.
above composition . is a product sold under the
name of “Daxad. 11” (an alkyl naphthalene sul-
‘ acid). by Dewey and Almy Company.

Rohm and Haas
“The 'specific extendér employed was blanc fixe

(precipitated barium sulfate), although other ex-

tenders that are compatmle with the “Carbowax,”

such as finely ground calcium. carhonate or kag-.

lin, may be used.

‘I‘he coloring agent selected will depend upon .

the color to be imparted to the paint and, so
far as we are aware, is not a matter of critical

1mportance and may include any of the usual or-.
ganic’or inorganic coloring agents, such as ultra-,

marine blue, carbon black, brilliant green (tetra-
ethyldiamino-triphenylearbhydride sulfate) pre-
cipitated on a phosphotungstic or phosphomolyb-

dic and ‘phosphotungstémolybdic- base, carmine,

ete. The term “coloring agent” is uséd herein

in a broad sense to include free dyestuffs, such'as

methyl violet, rhodamine 6G  (ethyl. ester of di~
ethylrhodamine), alizarin, etc.

In the preparation of the water color paint,
the solid. polyethylene glycol as. “Carbowax
6000” is heated to approximately 160° F. at which

Alao,,
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temperature 1t is freely flowable. The sorbitol
solution is then stirred into the liquid “Carbo-
wax.” We term this, for convenience, batch A.
Batch B is prepared by grinding together the
stearyl alcohol, the dispersing agent and the cols
oring agent, along with the extender, to obtain
& ‘thorough dispersion of color throughout the

- mass.

Batch B is then added to batch A and the re-
sulting mass stirred together to obtain a uniform
paint composition. This composition is then

-poured into shallow pans wherein it is allowed

to ¢ool atid solidify.
If. desired, ethylene glycol and water may be

§ substituted for the sorbitol solution in the fore-

going example. . A paint of the following: com-
position was prepared  which possessed a uni-
formly smooth appearance free from noticeable
voids, cracks or localized ruptures throughout-its
surface area:

Grams
‘Solid polyethylene glycol (Carbowax 6000) . 30.00

Btearyl aleohol 1.000
Ethylene glyeol _ o _____ 1.00
Waber e 1.00
Dispersing a ent, (“Tarnol P") 0.50
Coloring agent - eee e ___ 11.30

“The solid  polyethylene glycol (“Carbowax

6000”) was heated o 160° F., at which tempera-

- ture it was a free-flowing liquid, and the stearyl

alcohol, ethylene glycol and water were stirred
into. the “Carbowax.” For convemence, we will
call this mlxture hatch A.

Batch B was prepared by intimately mixing
toorether the dlSpGI‘Slng agent “Pamol P,” and-
orange lake (10 gms.) and naphthol yellow (1.30
gms.) a,u the coloring agents,

Bateh B was added with stirring to batch A.
'Stlrrmg was contmued to ‘evenly disperse the
colormg agents. and the mixture was then poured
into small’ contanners and allowed to cool

The color palnts presented a pleasmg appear-
ance and possessed good pamtmg quahtles

We claim:

S LA water color paint consisting essentially of
about” 30 parts by weight as a water soluble ve-
hiele of a wax-like -solid- polyethylene glycol hav-
ing & molecular welght from ahout 4000 to about
6000, ‘from ahout 1 fo 1.25 parts by weight of

. stearyl aleohol; from about 1 to 2 parts by weight,

of g modifying agent of the group consisting of
polyliydric aleohols hav1ng from 2 to 6 carbon
atoms, from about 1 to 2 parts by weight of water,
and'a coloring agent.
2.-A” water color paint as defined in eclaim 1
wherein the modifying agent is-sorbitol.
3..A ‘water color paint as defined in claim 1
wherein. the momfymg afrent is ethylene glycol..
MAX R. VOGEL;
GEORGE D. LA BARRE,
VVILLIAM ‘M. PERRY.
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